Phosphorylation-regulated cleavage of the reticulon protein Nogo-B by caspase-7 at a noncanonical recognition site.
Reticulons (RTNs) are a large family of transmembrane proteins present throughout the eukaryotic domain in virtually every cell type. Despite their wide distribution, their function is still mostly unknown. RTN4, also termed Nogo, comes in three isoforms, Nogo-A, -B, and -C. While Nogo-A has been described as potent inhibitor of nerve growth, Nogo-B has been implicated in vascular remodeling and regulation of apoptosis. We show here that Nogo-B gets cleaved by caspase-7, but not caspase-3, during apoptosis at a caspase nonconsensus site. By a combination of MS and site-directed mutagenesis we demonstrate that proteolytic processing of Nogo-B is regulated by phosphorylation of Ser(16) within the cleavage site. We present cyclin-dependent kinase (Cdk)1 and Cdk2 as kinases that phosphorylate Nogo-B at Ser(16) in vitro. In vivo, cleavage of Nogo-B is markedly increased in Schwann cells in a lesion model of the rat sciatic nerve. Taken together, we identified an RTN protein as one out of a selected number of caspase targets during apoptosis and as a novel substrate for Cdk1 and 2. Furthermore, our data support a functionality of caspase-7 that is distinct from closely related caspase-3.